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Background: Inflammation is implicated in the progression and instability of atherosclerotic plaques. Previous studies have shown that local 
inflammatory activation in atheromatous arterial disease is correlated with temperature measurements. Intravascular thermography (IVT) is the 
only method which can be used in vivo to measure heat generation from atherosclerotic plaques. Microwave radiometry (MR) is a non-invasive 
method that provides accurate measurement of the temperature of tissues. We investigated in an experimental atheromatic model, whether thermal 
heterogeneity measured by MR correlates with IVT, histological and immunohistochemical findings.
Methods:  Twenty four rabbits were randomized to normal (n=12) or cholesterol-rich diet (n=12) for 6 months. Thereafter, temperature 
measurements of the abdominal aortas were performed 1)invasively with IVT and 2)noninvasively with MR. All aortas were divided by optical 
coherence tomography in 5 segments. For both techniques temperature difference (ΔT) of each segment was assigned as the temperature of each 
segment minus the minimal temperature of the 5 segments.
Results:  Thermography was performed in 60 segments of each group. Both MR and IVT detected that ΔT of atherosclerotic aortas were significantly 
higher compared to controls (p<0.001). ΔZ detected by the two methods correlated positively (p<0.001, R=0.57). Mean plaque thickness of 
atherosclerotic aortic segments was 352.1±152.2μm. ΔZ assessed by both methods had good correlation with plaque thickness assessed by 
histology (MR: R=0.60, p<0.001, IVT: R=0.41 p=0.004). Segments of atherosclerotic aortas had increased infiltration of lymphocytes, mast cells and 
macrophages compared to controls (p<0.001). Segments with increased infiltration of lymphocytes, mast cells and macrophages had higher ΔZMR 
compared to segments with low expression (p<0.001).
Conclusions:  Microwave radiometry can be safely applied for the non-invasive measurement of arterial wall temperature, reflecting the local 
inflammatory activation. The clinical value of microwave radiometry in the detection and prognosis of atherosclerotic disease remains to be 
evaluated in clinical studies.
